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INTRODUCTION
Football is a sport with high-intensity episodes combined with long periods, approximately 70% of the total match time, in low-intensity ranges [1] . The total distance covered ranges between 9.5 and ~12 km in a competitive match [2] [3] , of which a distance between 220 and 1900 m is covered at high speed (~19.8 km·h ) [1-2-3] . In the course of the game the players change activity around 1400 times [4] [5] , which might entail accelerations and decelerations in some cases of high intensity (2.5 m·s -2 ) between 50 and 100 times per game [3] [4] [5] [6] . However, all these values are an average of the mean activity performed by a player in competition [9] .
It is known that the intra-and inter-player variability of physical demand is high [7] , especially to the extent that the speed ranges chosen for the analysis are higher due to contextual variables involved Positional demands for various-sided games with goalkeepers according to the most demanding passages of match play in football ABSTRACT: The main aim was to determine the differences between four training games and competitive matches (CM) according to position and compared to the most demanding passages (MDP) of competitive match play. Global Positioning System data were obtained from 21 football players belonging to the reserve squad of a Spanish La Liga club during the 2015/16 season. The training games were small-sided games (SSGs) with 5 and 6 and large-sided games with 9 and 10 outfield players per team. The players were categorized based on positional groups: full back (FB), central defender (CD), midfielder (MF), offensive midfielder (OMF), and forward (FW). The variables recorded were the distance covered (DIS), DIS at high speed (HSR; >19.8 km·h ) and number of high-intensity accelerations (ACC; >3 m·s -2 ) and decelerations (DEC; <-3 m·s ), both in n·min -1 . The MDP was analysed using a rolling average method for AMP as a criterion variable, where maximal values were calculated for time windows of 5 and 10 minutes of CM and after that compared with the training game formats. As the SSG format increases, all the rest of the variables increase and the number of cases with significant interposition differences also increases (effect size [ES] : DIS: 0.7-2.2; HSR: 0.7-2.1; SPR: 0.8-1.4; HMLD: 0.9-2.0; AMP: 0.8-1.9; ACC: 0.8-1.7; DEC: 0.5-1.7). The large-sided game 10v10 + 2 goalkeepers over-stimulates sprint values relative to MDP (all: 121.0% of MDP, ES=0.5-1.8). This study provides useful information for coaching staff on the heightened impact of different training game formats on physical load, considering positional differences in relation to the MDP of competitive match play. midfielder (MF: n=3), offensive midfielder (OMF: n=3), and forward (FW: n=5). Although ethics committee clearance was not required [19] , prior to the commencement of the study all the subjects were informed of the aims and requirements of the research and the players gave their informed consent for participation in the research study. The study conformed nevertheless to the recommendations of the Declaration of Helsinki. For calculating the MDP, the time-window was 5 min for the smallsided games (SSG5: small-sided game 5v5 + 2 goalkeepers (Gks) and SSG6: small-sided game 6v6 + 1 joker + 2 goalkeepers) and 10 min for the large-sided games (LSG9: large-sided game 9v9 + 2 goalkeepers; LSG10 and CM); the time windows used are the usual ones for each game format. These data were drawn from the daily player monitoring in which player activities were routinely measured over the course of the season.
Design

GPS (Global
Based on the recommendations of Akenhead et al. [2] , training load data were analysed with respect to the number of days before or after a match (MD minus or plus). The training sessions that are contextualized below were composed of integrated content (e.g. tactical, technical and physical factors were amalgamated): MD+1 was the session the day after the competition where players split into two training groups. The first group included players who had completed >60 min of competition. The aim of this session was to recover from the previous match, so the recovery term was used: MD+1R. Players conducted low-impact activity combined with recovery exercises.
The second group included players who had completed <60 min of competition. This group worked within a technical circuit followed
One of the advantages of various-sided training games is that they can be modified to adjust their load and intensity [17] , something which might be considered when scheduling training sessions. The MDP have recently been compared with training game formats in football [11] [12] [13] [14] [15] . To do this, variables that describe displacement intensity (e.g. total distance or distance at high speed per minute) and mechanical work (AU per minute) in tasks played at 4v4, 6v6, 8v8 and 10v10 have been calculated. The study concluded that SSG formats over-stimulated musculoskeletal demand mechanical work variables with respect to the MDP in competition and understimulated the distance covered at high speed.
The existence of a positional profile in competition demands is not new [7] ; the MDP are also specific to the position occupied by the player on the playing field [15] [16] [17] [18] . Interest is growing [11] in learning whether, as in the case of competition, SSGs stimulate different positional groups in a particular way. Specifically, in this paper [11] , the positional groups that were most and least overloaded during SSGs were central defender and midfielder respectively. However, due to their training applications, it would be handy to be able to describe the MDP using several variables simultaneously.
The main aim was to estimate the differences between four training game formats with goalkeepers and CM according to positionspecific activity and duration compared to MDP using AMP as a criterion variable. This study might help coaches to learn whether proposed tasks underload, replicate or overload the requirements of the MDP of competitive match play, something which might be considered when scheduling training sessions. Players with fewer than 6 full halves completed were not included in the analysis and nor were Gks.
MATERIALS AND METHODS
Participants
Physical Variables
The variables recorded were the distance covered (m·min 
Procedure
The activity profile of the players was monitored during each training game format and CM using a portable 10 Hz GPS unit (Viper Pod, 50 g, 88 x 33 mm, STATSports Viper, Northern Ireland) as used in previous studies [24] [25] . The accuracy of these devices has been studied recently, with 2.53 ± 6.03% estimation error in distance covered, with accuracy (%) improving as the distance covered increases and the speed of movement decreases [26] . The GPS model used in this study was worn in a purpose-designed vest inside a mini pocket positioned in the centre area of the upper back, just above the shoulder blades, thus not affecting mobility of the upper limbs and torso. Upon completion of each training session and CM, GPS data were extracted using the appropriate proprietary software (Viper, STATSports, Northern Ireland).
In order to calculate the intensity of the four training game formats and CM in relation to the MDP of competitive match play, the moving average duration method was used with the AMP variable. AMP is based on energy expenditure by players. The measures combine the energy expenditure associated with constant speed activity as well as acceleration and deceleration activity . This variable has been analysed as an indicator of metabolic expenditure in previous papers [28-29-30] . Given the possible limitations of this variable, Rampinini et al. [31] analysed the recording capacity of 10 Hz GPS units and found a strong correlation with the criterion device (laser device, standard error = 2.4 to 2.9%). Therefore, this metric is a precise measure for evaluating external demands in football where high-intensity random efforts occur at both high and low speeds [16] .
STATSports software was then used for the computation of a moving average over the AMP variable using two different durations (5 and 10 min) and the maximum value for each duration was recorded.
As a result, for each individual match the period with the highest AMP values was selected and analysed for each of the two moving average durations.
Training game formats and competitive matches
A total of 635 individual records (n= 408 for training game formats and n= 227 for CM) were obtained. The distribution of records in each training game format and CM for each of the positions is shown in Table 1 . 
Statistical analysis
The data are presented as means and standard deviations (mean ± SD). The homogeneity of variances was examined by means of Levene's test. The presence of significant differences among training game formats and CM was determined by means of a 2-tailed repeated-measures analysis of variance applied to each of the dependent variables in relation to the position (CD, FB, MF, OMF and FW) and training game formats (SSG5, SSG6, LSG9, LSG10 and CM). Whenever a significant difference was found, post hoc Bonferroni's test was used, whereas Dunnett's T3 post hoc test was applied when the variances were not homogeneous. All the statistical analysis was performed using SPSS 16.0 (SPSS Inc., Illinois, USA) for Windows, with significance being set at p<0.05. Effect sizes (ES) were calculated to determine meaningful differences with magnitudes classed as trivial (<0.2), small (>0.2-0.6), moderate (>0.6-1.2), large (>1.2-2.0) and very large (>2.0-4.0) [33] . Table 2 ).
RESULTS
Regardless of the position occupied by the players, in
DISCUSSION
The main purpose of this study was to examine the demands on the The results show that the demands imposed in different game formats differ according to the position occupied by the players in competition when the demands are expressed in absolute values [15] and also in relative values (% of MDP). It should be noted that physical demands have an opposite effect in their interpretation depending on whether they are considered as relative or absolute values.
While in formats with few players (e.g., SSG5 and SSG6) the demands are similar in absolute values between positional groups, differences emerge when they are relativized to a percentage with respect to the MDP. In contrast, there were no positional group-based differences between LSG9 and LSG10 when expressed relative to the MDP in the distance covered by the players, while there were significant differences when the results were expressed in absolute values.
The use of training matches that replicate the structure of competition is a common practice in football training. This type of LSG is usually held in the mid-week sessions [17] , at which general principles of the game are addressed with inter-sectoral relationships, looking for higher specificity that encourages learning transference [37] . The results of this research study show that intensity in LSG formats in relation to the MDP was the highest for all the variables except for ACC and DEC. During this type of game format, the players are able to reproduce the MDP (values close to 100% of MDP) and even exceed these values (all players in LSG10; 121%) in the distance covered at sprint. Once again it was found that the demands in LSG formats were position-dependent, respecting the differences between positions in the MDP, because the differences between positions were reduced when the demands were expressed as a percentage of MDP.
One of the main limitations of this paper is that the MDP was only studied using the AMP criterion variable in the period of great- 
PRACTICAL IMPLICATIONS
Based on these results, it may be necessary to include varied types of tasks to overload the player during the training process. Distance, distance covered at high speed and distance covered when sprinting are the variables that have the lowest MDP percentage while performing the game formats studied, especially in the smallest formats of training games. Hence it may be necessary to design other types of tasks where these variables can be stimulated or complemented with other types of activities where they can be stimulated.
